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0010-440X/© 2018 Elsevier Inc. This is an open access arta b s t r a c ta r t i c l e i n f oObjectives: To determine whether Body Image Dissatisfaction (BID) predicted NonSuicidal Self-Injury (NSSI) cross-
sectionally and longitudinally, independent of comorbidity between NSSI and Disordered Eating (DE). Another aim
was to determine whether BID could predict number of NSSI methods present.
Method: Adult females completed measures of NSSI and DE (n=283); and a longitudinal sample (n=106) com-
pleted these measures again one year later.
Results: BIDwas a small yet significant predictor of NSSI both cross-sectionally and longitudinally. Poorer BID signif-
icantly explained a greater number of NSSI methods cross-sectionally and longitudinally.
Conclusions: BID explains unique variance in NSSI (including increased number ofmethods), and is not a function of
comorbidity with DE. This has the potential to influence theory, as well as inform early intervention initiatives for
BID in females. Further research is required to determine other variables implicated in this relationship, as well as
whether these findings are applicable to other groups such as adolescents and males.
© 2018 Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction
NonSuicidal Self-Injury (NSSI) involves deliberately injuring one's
body in the absence of suicidal intent [1]; common behaviours include
cutting and scratching oneself, and NSSI typically initiates in early adoles-
cence [2]. It can comprise a single episode, or a clinically significant ongo-
ing pattern of behaviour, now considered by the American Psychiatric
Association [1] asNSSI Disorder, a disorder requiring further investigation.
There is evidence that there may be key differences in severity for those
with continuing versus extinguished NSSI [3]. Severity of NSSI has been
conceptualised in terms of frequency and number of methods [4,5], both
of which have predicted subsequent or continuing NSSI [4,6]. Engaging
in a higher number of NSSI methods has also been linked to suicide at-
tempts [7–10]. Given this keyfinding, andevidence that frequency reports
may not be reliable [11], number of NSSI methods may be a key severity
and risk indicator.
NSSI can often co-occurwith Disordered Eating (DE) [12]; comorbidity
rates with clinical eating disorders are also high [13], although figures
widely vary [14]. A key risk factor for DE is negative body image, or Body
Image Dissatisfaction (BID) amultidimensional construct comprising neg-
ative perceptions, cognitions, affect, and behaviours towards one's body
[15]. BID is prevalent in women, even those in normal weight rangess, QLD 4350, Australia.
icle under the CC BY-NC-ND license ([16], as well asmiddle [17] and older ages [18], and remains relatively sta-
ble across the lifespan [19,20]. It is both a theoretical [21,22] and empirical
risk factor for DE, with longitudinal studies supporting this [23,24]. Disor-
dered eating is theorized to stem frombothnegative affect andBID [21,22].
TheDual PathwayModel [22,25] specifies that sociocultural pressure to be
thin, alongwith internalizing an unrealistic thin ideal, leads to BID. In turn,
BID leads to restricting food and increases negative affect, andbothof these
variables predict bulimic symptoms (bingeing and purging). There is em-
pirical longitudinal support for this model [23,24].
Overlapping with DE theory, NSSI also has affect regulation models
(e.g.: [26,27]). These essentially propose that NSSI is used to relieve or
avoid negative affect, and have empirical support [28,29]. Negative atti-
tudes towards the body have also been theorized to predict suicidal or
self-destructive behaviour, in conjunction with other variables [30].
There is someempirical support for this hypothesis [31], althoughOrbach's
theory and evidence did not specifically consider the NSSI construct.
A small number of studies have exploredwhether negative attitudes
towards the body are related to NSSI (see [32–36]), and some studies
have specifically explored body image [37–39,41]. It has been consis-
tently demonstrated across studies that negative body attitudes are sig-
nificantly linked to NSSI, although one study found an indirect
relationship mediated by negative affect [34]. It is of particular interest
in this paper to explore whether BID can predict NSSI, as it can for DE.
Research examining BID and NSSI has determined that BID is signifi-
cantlyworse in peoplewithNSSI as compared to controls [37,41]. Dugganhttp://creativecommons.org/licenses/by-nc-nd/4.0/).
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of peoplewithNSSI (n=101) to peoplewithout NSSI, by age and gender,
and found this pattern consistent across both genders, although females
tended to have greater BID generally. Ross et al. [41] recruited 12–17 year
olds from two schools (n= 59 with NSSI and n= 57 as the comparison
group), and found that those with NSSI also had significantly higher DE
and BID than controls. Similarly, a study of undergraduate college women
determined that women with DE only, or NSSI and DE, had significantly
higher BID than thosewithNSSI only [39]. This research appears to indicate
that whilst BID and NSSI may be significantly related, that this could be a
function of the comorbidity between DE and NSSI. It was also not deter-
mined whether BID could predict NSSI.
One study examined the relationship between BID and NSSI in a sam-
ple of females admitted for inpatient treatment of a clinical eating disor-
der (N= 422), determining that BID explained unique variance in NSSI
in this population [38]. This relationship was small (r= 0.12) but signif-
icant, leading the authors to hypothesise that it could simply be a function
of higher BID present in those with a clinical eating disorder. As no com-
parison group of people with NSSI and no DEwas included, it is therefore
unclear whether this is an accurate conclusion.
To date, only four studies have examined BID and NSSI; however,
none of these have investigatedwhether BID predicts NSSI independently
of DE. The current study aimed to address this gap by recruiting adult
women to allow examination of established/entrenched behaviours.
One aim is to identify whether BID explains unique variance in NSSI
after DE has been controlled for, and whether it can predict NSSI over
time (as it can predict DE in DEmodels). Another aim involved determin-
ing whether BID is linked to more severe NSSI. Specifically, it was
hypothesised that: (1) BID will explain unique variance in NSSI;
(2) greater BID will predict greater number of NSSI methods/greater se-
verity (lifetime prevalence); (3) BID will predict the continuation and
presence of NSSI over time; and (4) BID will predict a higher number of
NSSI methods present over a one year period.2. Method
2.1. Participants
Two hundred and eighty-fivewomen participated initially (at Time 1,
or T1), and agreed to a one year followup (Time 2, or T2). Two caseswere
removed (see Data Preparation). In this initial, ‘Cross-sectional sample’,
participants ranged in age from 18 to 73 years (M= 27.87). As this was
an international sample, country of residence and ethnicity are reported
in Table 1.
At T2, 14 participants were not contactable, as emails were returned.
Of those participants reached, 109 completed the questionnaire at T2, a
response rate of 40.2%. At T2, two participants did not provide a contact
name or address, whichmeant their responses could not be matched to
T1. Another casewas also removed during data cleaning (see Data Prep-
aration), leaving n = 106 participants. This formed the Longitudinal
Sample; participants ranged in age from 18 to 67 years (M =Table 1
Participant country of residence and ethnicity.
Cross-sectional sample
Country n(%) Ethnicity n(%)
Australia 115(40.6) Caucasian 250(88.3)
United States of America 91(32.2) Mixed Heritage 8(2.8)
United Kingdom 40(14.1) Not disclosed 8(2.8)
Not disclosed 17(6.0) Other 9(3.2)
New Zealand 7(2.5) Hispanic 6(2.1)
Othera 7(2.5) Jewish 2(0.7)
Canada 6(2.1)
a ‘Other’ countries included Turkey (n= 1), Norway (n= 1), Paraguay (n= 1), South Afric
b ‘Other’ countries included Spain (n= 1), Norway (n= 1), Paraguay (n= 1), South Africa29.52 years). Participant ethnicity and country of residence are reported
in Table 1. This paper shares a dataset with Black and Mildred [40].
Pearson's Chi Square was employed to determine if there were any
significant differences between the Cross-sectional and Longitudinal
samples on key variables (age, country of residence, NSSI, DE, and
BID): none were identified. A subsequent Pearson's Chi Square also de-
termined that there were no significant differences between those who
participated at T2 (n=106) and those who did not (n=177) on these
same key variables.
2.2. Materials
Participants completed a demographics section, along with the Delib-
erate Self-Harm Inventory DSHI [42] and BULImia Test Revised (BULIT-R;
[43]). The DSHI measures frequency, intensity, and duration of different
NSSI acts with 17 items, and uses dichotomous and free responses. Test-
retest reliability of the DSHI has been found to be strong over a 2–
4week period, and there is evidence for construct, discriminant, and con-
vergent validity [42]. In the current study, Cronbach's alpha was 0.79.
The BULIT-R is a 36-item multiple-choice inventory assessing DE.
The BULIT-R has strong psychometric properties [43–47], with very
high internal consistency (from 0.92 to 0.98). An overall score can be
obtained by summing 28 items, with responses ranging from 28 to
140. Scores above 104 indicate that a diagnosis of Bulimia Nervosa
(BN) is likely [43,46,47]. As this study was interested in behaviour,
three existing items asking about the frequency of compensation
methods (5, 18, 25) had a sub-item added in asking participants to indi-
cate which compensatory behaviour/s they were referring to when an-
swering positively (strict dieting, fasting, laxatives, diuretics, self-
induced vomiting, and vigorous exercise). In the current study, internal
consistency of the original BULIT-R was 0.97; with the added sub-items,
α= 0.96.
The BULIT-R has several factors [43,48,49], although varying solutions
have been found across different populations. Consistent across groups
however, is a Body Image factor, although it loads with other items and
this varies across populations; for example, in African Americans, BID
loads with BULIT-R control items, and in Caucasian Americans, with ex-
treme weight loss items [48]. BID items identified by factor analysis [43]
are presented in Table 2. This variable includes negative cognitions, affect,
and perceptions of ones' body.
2.3. Procedure
Information about the study was placed on a variety of websites, in-
cluding those dedicated to self-injury or eating disorders. Participants
self-recruited by following the web link to the survey. Participants
viewed a consent form and confirmed they agreed to participate, were
female, and 18 years or older prior to being taken to the survey. An e-
mail (n = 274, 96.5%) or postal address (n = 11, 3.5%) was provided
to allow a follow-up one year later. After invitation, follow up responses
were received within 11–16 months of T1 (M= 12.18 months). Com-
pleting and returning/submitting the survey was taken as evidence ofLongitudinal sample
Country n(%) Ethnicity n(%)
Australia 50(47.2) Caucasian 92(86.8)
United States of America 33(31.1) Mixed Heritage 4(3.8)
United Kingdom 12(11.3) Not disclosed 5(4.7)
Canada 3(2.8) Hispanic 2(1.9)
New Zealand 3(2.8) Mediterranean
Otherb 5(4.5)
a (n= 1), Germany(n= 1), Netherlands (n= 1), and Lebanon (n= 1).
(n= 1), or not reported (n= 1).
Table 2
Body image dissatisfaction variable frombulimia test revised items: itemnumber and con-
tent description.
Item number Description
4 Satisfaction with body shape and size
7 Obsession with body shape and size
12 Preoccupation with weight and body shape
14 Tormented by the possibility of being fat or gaining weight
24 Hating appearance after eating
85E.B. Black et al. / Comprehensive Psychiatry 88 (2019) 83–89consent. Ethical approval for this studywas provided by the ethics com-
mittees of two Australian Universities.
2.4. Data preparation and analysis
Missing data were missing randomly: Little's MCAR was not signifi-
cant χ2 (1, 2474) = 2499.86, p N .01 and was relatively small across
variables (the largest percentage reached 2.8%), therefore mean replace-
ment was used.
Several variables were computed in data preparation. A BID variable
was created by summing relevant items (see Table 2); response range
was 5–25, with high scores indicating higher BID. Internal consistency
of this subscale was high (α= 0.93). Item-total correlations ranged
from 0.75 to 0.86 (M = 0.81). Removal of single items resulted in
Cronbach's alpha being very close to the overall alpha value (Range=
0.90–0.92), indicating the scale was homogenous. Exploratory factor
analysis of BID items indicated that all items loaded on a single factor
(with an eigenvalue N1), accounting for 77.8% of the scale's variance.
Several onewayANOVAswere conducted at T1 to determine if there
were significant variations in BID on key demographic variables. As
these were independent analyses, no corrections were made to the
alpha rate. Participants residing in Australia or New Zealand (n =
122) were not significantly different from those residing in America,
Europe, or other countries (n= 144) on BID, F(1, 261) = 3.86, p N .05.
Caucasian participants (n= 250) did not significantly differ from non-
Caucasian participants (n=25) on BID, F(1, 270)=1.27, p N .05. Partic-
ipants with DE (n=178) had significantly greater BID than participants
without DE (n=105), F(1, 281)= 87.27, p b .001. BID scores were sig-
nificantly elevated in participants with NSSI (n= 229) as compared to
those without NSSI (n = 51), F(1, 278) = 5.64, p b .05. In addition, a
Pearson's correlation determined that age was not significantly corre-
lated with BID (r=−0.05, p N .05).
NSSI items were summed to obtain lifetime number of methods
present (Range 1–17), as per DSHI scoring. One-year prevalence of
NSSI was calculated at both T1 and T2, based on quantitative and qual-
itative responses. Current prevalence of disordered eating behaviours
was also determined, by summing relevant items: Bingeing (using
items 2, 8, 9, 21, 23, 32, and 34); Restricting (5 and positive sub-item,
18 and positive sub-item, 19, 25 and positive sub-item, and 29); Purging
(5 and positive sub-item, 6, 15, 18 and positive sub-item, 25 and posi-
tive sub-item, 26, 27, 31, and 36), and Compensatory Exercise (5 and
positive sub-item, 11, 18 and positive sub-item, 20, and 25 and positive
sub-item). A score of N45% on any item,with positive endorsement of at
least one sub-item, was used as a cut-off, above which the behaviour
was considered to be present and engaged in. Finally, an overall DE var-
iable was also computed: positive scoring on any of the above variables
(Bingeing, Restricting, Purging, and Compensatory Exercise) resulted in
a positive score on this variable. This overarching dichotomous variable
was used to indicate whether an individual currently engaged in any
disordered eating behaviour.
Two-tailed Pearson's correlations between variables determined
that multicollinearity and singularity were not present. Excluding di-
chotomous variables, no variable violated the assumption of normality.
Variables were assessed for multicollinearity using variance inflation
factors (VIF); all VIF values were below two, so there were no indica-
tions of multicollinearity among the predictor variables [50]. In theCross-sectional Sample, two cases were removed during data cleaning,
one for a large amount ofmissing data, and another for using free response
sections on theDSHI inappropriately (repeatedlywriting their name). This
left a sample of n=283. In the Longitudinal sample, onemultivariate out-
lier was identified and removed, leaving n=106 participants.
Hierarchical logistic regressionswere employed to evaluatewhether
BID explained unique variance in NSSI cross-sectionally, and longitudi-
nally, using the Cross-sectional (n = 283) and Longitudinal (n= 106)
samples. In a cross-sectional analysis, a DE variable was entered and
controlled in an initial step, followed by BID in a second step. In a longi-
tudinal analysis, BID at Time 1 was used to predict the presence of NSSI
at T2. As a prior history of NSSI is the strongest longitudinal predictor for
continuing NSSI [51], baseline NSSI was not controlled. This was due to
it being expected to account for the most variance in the model, which
would hinder identification of any other psychosocial predictors. Sam-
ple sizewas adequate for these analyses, withN=64 required to detect
a medium effect size for a power level of 0.80 [52]. Simple linear regres-
sionswere also used to evaluate whether BID predicted number of NSSI
methods both cross-sectionally and longitudinally.
3. Results
3.1. Descriptive statistics
3.1.1. Cross-sectional sample
Most of the sample (82.9%) had self-injured at least once, using up to
15 different methods (M= 4.3 methods). The most common methods
were cutting (67.5%) and scratching (46.6%). Frequency reports were
categorised to minimise variability, consistent with Zielinski, Hill, and
Veilleux's [53] precedent. Number of cutting episodes were: 0 (n =
94); 1 (n = 6); 2–5 (n = 26); 6–19 (n= 19); and 20+ (n = 138). Of
thosewhohad ever cut themselves (n=191), 41.9% had requiredmed-
ical intervention for the resulting injury on at least one occasion.
Responses on the overall BULIT-R score at T1 ranged from 28 to 138
(M = 75.45; SD = 29.91), with 22.6% of participants obtaining scores
above 104, indicating BN criteria were likely to bemet.Most of the sam-
ple had DE present (62.9%); the most common behaviour was bingeing
(54.1%), followed by restricting (26.1%).
3.1.2. Longitudinal sample
This sample was a subset of the cross sectional one (participants at
T1), comprising those who participated in the study again at T2. Whilst
a large proportion of participants in both the cross sectional and longi-
tudinal samples engaged in NSSI (n = 236 and 77, respectively), the
purpose of using this subsample was to examine the relationship of
BID to NSSImaintenance and number of methods over time. Similar de-
scriptive statistics were reported by longitudinal participants: At T1,
83.8% of longitudinal participants had engaged in NSSI at least once in
their lifetime (Range=1–15,M=4.32,Mode=3). The most common
behaviours reported for lifetime and one year prevalence were cutting
and scratching. For people who had ever cut themselves (n = 77),
45.5% of this group had required medical treatment for the resulting in-
juries on at least one occasion. Number of cutting episodeswere: 0 (n=
32); 2–5 (n=3); 2–5 (n=5); 6–19 (n=4); 20+ (n=62). Number of
scratching episodes were: 0 (n=50); 2–5 (n=2); 6–19 (n=17); and
20+ (n = 37). Six participants reported having scratched themselves
severely enough to require medical treatment for the resulting injuries.
Responses on the BULIT-R ranged from 28 to 133 (M=72.89, SD=
30.15), n=24 (22.6% of the sample) were likely to meet criteria for BN,
based on their score. Seventy participants at T1 reported DE (66%); 50%
of the sample reported engaging in binge-eating, making it the most
common DE behaviour reported. Restricting was the secondmost com-
mon behaviour, reported by 42% of the sample. At T1, 66% of the sample
had both DE andNSSI present. Between T1 and T2, 30.5% of participants
(n= 32) had initiated at least one new NSSI method (Mode= 1); two
participants reported up to seven newNSSIs. At T1, themajority of these
Table 4
Hierarchical logistic regression analysis predicting one year (Time 2) prevalence of
nonsuicidal self-injury from Time 1 Variables.
Step B(S.E.) OR (95% CI)
0: Constant −0.58 (0.32)
1: Disordered eating at Time 1 −0.34 (0.30) 0.71(0.40, 1.28)
2: Body image dissatisfaction at Time 1 0.58 (0.32) 1.08(1.03, 1.13)⁎⁎⁎
Note. OR=Odds Ratio; B=Regression Coefficient; CI= Confidence Interval; S.E.= Stan-
dard Error.
⁎⁎⁎ p b .001
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initiatingNSSI for thefirst timebetweenT1&T2. Comparingoneyearprev-
alence for number of methods at both T1 and T2 provided a measure of
change over time (Table 3). At T2, 72.6% of participants had self-injured
(12 month prevalence); over a third of participants had increased their
self-injury, whilst approximately over a quarter had reduced or ceased
their NSSI.
3.2. Regression analyses
3.2.1. Cross-sectional sample
3.2.1.1. Hypothesis 1: Body image dissatisfaction will explain unique vari-
ance in nonsuicidal self-injury. This model tested whether BID explained
unique variance in NSSI, after DE was controlled by entering it into the
model in a first step. Using the Cross-sectional Sample (n = 283), BID
was a highly significant, although small, predictor of NSSI. DE did not ex-
plain significant variance in NSSI. This model also had low explanatory
power, as Nagelkerke's pseudo R2 accounted for approximately 6% of the
variance. The overall chance classification rate of caseswas 60.4%; the cur-
rent model barely improved on this, to 61.4%. Positive prediction of cases
engaging in NSSI was 81.7%, and negative prediction was 30.6%. BID was
a significant predictor of having engaged in NSSI in the prior year at T2, in-
dependent ofDE (Table4). For everypoint increase in BID, the likelihoodof
NSSI presence in the preceding year increased by 8%.
3.2.1.2. Hypothesis 2: Higher body image dissatisfaction will predict the
presence of a higher number of nonsuicidal self-injury methods. In addition
to evaluating whether BID could uniquely explain variance in NSSI, BID's
predictive capacity for number of NSSI methods was also investigated. A
simple linear regression demonstrated that BID significantly predicted
number of NSSI methods, with good fit to the data (Table 5). For every
point increase in BID score, number of NSSI methods increased by 2.1.
Whilst significant, it appears the effect size was modest, and only a small
amount of variance was explained.
3.2.2. Longitudinal sample
3.2.2.1. Hypothesis 3: Body image dissatisfaction will predict the continua-
tion and presence of nonsuicidal self-injury over time. In the longitudinal
model, Nagelkerke's pseudoR2 indicated that themodel accounted for ap-
proximately 23% of variance in T2NSSI. The overall chance prediction rate
was 65.1%, with this model correctly classifying a higher rate, at 74.5%.
Positive prediction of cases engaging in NSSI at T2 was strong, at 85.5%,
and negative prediction of cases was 48.6%. Table 6 indicates that BID
was a significant predictor of having engaged in NSSI in the prior year at
T2, independent of DE. DE did not significantly predict T2 NSSI. Table 6 in-
dicates thatDE did not significantly predict T2NSSI. BID at T1was a signif-
icant predictor of having engaged in NSSI in the prior year at T2,
independent of DE. For every point increase in BID score, there was a
12% increase in the likelihood of engaging in NSSI in the previous year.
3.2.2.2. Hypothesis 4: Body image dissatisfaction will predict a higher num-
ber of nonsuicidal self-injury methods over a one year period. A simple lin-
ear regression was also conducted, where BID at T1 was entered as aTable 3
Changes in the pattern of nonsuicidal self-injury between Time 1 and Time
2.
Nonsuicidal self-injury pattern N(%)
Never self-injured 17(16)
Discontinued 12(11.3)
Reduced 16(15.1)
Maintained 19(17.9)
Increased 40(37.7)
Initiated 2(1.9)predictor of T2 number of NSSI methods (Table 7). Results showed that
T1 BID significantly predicted T2 number of NSSI methods with good fit
to the data. For every point increase in BID score, number of NSSImethods
increased by 0.13.Whilst significant, the effect size wasmodest, and only
a small amount of variance in NSSI methods was explained.
4. Discussion
In this sample, BID was a significant, although very small, predictor of
NSSI presence cross-sectionally. This mirrors findings in a prior cross-
sectional study of females with clinical eating disorders, where BID was
also a small but significant predictor [38]. Whilst both studies recruited
females, there were several key differences: Muehlenkamp used an inpa-
tient sample with clinical eating disorders, of which the most common
was Anorexia Nervosa, whilst in the current study only 22.6% of partici-
pant were likely to meet criteria for eating disorder (specifically, BN).
The current study had a higher proportion of participants with NSSI
(82.9% vs. 34.60%) and higher mean age (M = 27.87 years vs. M =
21.60 years). The current sample, whilst international, was predomi-
nantly fromWestern, English-speaking countries; Muehlenkamp's data
was collected in Belgium. Constructs were also measured differently be-
tween studies. Despite this heterogeneity, the findings regarding BID
that explained NSSI were similar. Due to the small number of studies in
this area, further research is required to determine if this finding is robust.
The current study had a specific scope, aiming to determinewhether
BID could uniquely predict NSSI. Given the small relationship obtained,
it is likely that other variables are also involved in this relationship.
Muehlenkamp et al. [38] had a broader scope, testing several pathways
to NSSI; one significant pathway involved childhood abuse, low self-
esteem, and BID predicting NSSI. This may not represent the full picture
of how BID may be implicated with NSSI, however. For example, it is
well-established that NSSI is used to relieve negative affect [28,54],
and studies which have examined body regard have found that thisme-
diates negative affect and NSSI [33], or that body regard and NSSI are
mediated by negative affect [34]. Consistent with this, other studies
have found heightened negative affect in those with BID [37], or that af-
fect dysregulation was only present in those with NSSI who had poor
body regard [35]. The current study did not assess negative affect, affect
dysregulation, or self-esteem, all of which appear implicated in the rela-
tionship between NSSI and body attitudes.
Interestingly, whilst BIDwas amarginal predictor of NSSI both cross-
sectionally and longitudinally, the longitudinal model explained greater
variance in NSSI (23%, as compared to 6%) and performed better at clas-
sifying cases with NSSI, whilst the cross-sectional model did not per-
form better than chance. BID is therefore stronger at explaining NSSITable 5
Simple linear regression predicting number of nonsuicidal self-injury methods at Time 1.
Variable df F t(95%CI) R R2
Body image dissatisfaction at
Time 1
1,
275
21.02⁎⁎ 4.05 (1.08,
3.1)⁎⁎⁎
0.27 0.07
df = degrees of freedom; CI = confidence interval.
⁎⁎⁎ p b .001.
⁎⁎ p b .01.
Table 6
Hierarchical logistic regression analysis predicting one year prevalence of nonsuicidal self-
injury at Time 2.
Step B (S.E.) OR (95% CI)
0: Constant −1.44 (0.56)
1: Disordered eating at Time 1 0.58(0.60) 1.78 (0.58, 5.54)
2: Body image dissatisfaction at Time 1 0.11(0.05) 1.12 (1.02, 1.224)⁎⁎
Note. OR = odds ratio; B = regression coefficient; CI = confidence interval; S.E. = stan-
dard error.
⁎⁎ p = .01
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selected longitudinal sample, whilst similar to the cross sectional sam-
ple at T1, were in fact as a groupmore severe at T2. The sample compo-
sition is a function of attrition between T1 and T2; and whilst 11.3% of
participants ceased NSSI between T1 and T2, greater proportions main-
tained (17.9%) or increased (37.7%) their NSSI. These factors may have
resulted in a more concentrated sample of women with entrenched
NSSI at T2, thus explaining the stronger relationship between BID and
NSSI over time.
The heterogeneity present in the NSSI ‘maintainers’was not captured
in the regression. It is possible that BID predicts a greater number of NSSI
methods in general, but may predict some patterns (e.g., maintaining, in-
creasing, reducing, or initiating NSSI) more strongly than others over
time. If this were the case, these relationships would be obscured in the
current analyses, and could account for the weakened prediction of
methods over time. No prior studies have examinedwhether BID predicts
NSSI across time, or whether it predicts number of NSSI methods. One
longitudinal study that measured body objectification and NSSI in an
early adolescent (11–13 years) mixed gender group (N = 120) found
that those with NSSI (past or present) had greater body shame and
body surveillance across time than those without NSSI [32]. Participants
with current NSSI had significantly higher body surveillance as compared
to thosewhohad ceasedNSSI at one year followup. It is possible therefore
that the onset of BID occurs prior to that of NSSI. Bodily surveillance and
body esteem (i.e., shame) comprise part of the BID construct [55]. The
current findings are therefore consistent with Duggan et al.'s results. It
was also consistent with other prior longitudinal research that DE did
not predict NSSI over time [56,57].
This study's key finding was that there is a relationship between
poorer BID and more severe NSSI, as indicated by a greater number of
NSSImethods. This is an importantfinding given that number ofmethods
is a measure of severity, as well as being significantly linked to suicide
attempts [7–10]. If this finding is robust, identifying the presence of neg-
ative BID could potentially provide an early intervention point for suicide
risk in women. At first glance, this appears likely to be a result of shared
underlying or overlapping pathology such as an eating disorder or Bor-
derline Personality Disorder (BPD). Earlier analyses however did clarify
that this relationship is independent of disordered eating. People with
BPD have more severe NSSI than those with NSSI and no BPD diagnosis
[56,57], and people with BPD are also significantly more likely to have
BID than controls [58,59]. Sansone et al.'s study found this relationship oc-
curred independently of comorbidity between BPD and eating disorder.
The presence of BPD was not assessed in the current study and may
explain why BID was linked to more severe NSSI. Further research is
required to evaluate whether BID and NSSI severity are uniquely related,
or the function of another variable such as BPD.Table 7
Simple linear regression predicting number of nonsuicidal self-injury methods at Time 2.
Variable df F t(95%CI) R R2
Body image dissatisfaction at Time
1
1,
103
7.67⁎⁎ 2.77(0.39,
3.8)⁎⁎
0.26 0.07
df = degrees of freedom; CI = Confidence Interval.
⁎⁎ p b .01.The finding that BID predicted number of NSSI methods also pro-
vides indirect support for Orbach's [30] theory that self-destructive be-
haviour is driven by disregard for one's body: it follows that the greater
the disregard, the greater the severity of harm. Orbach'smodel however
proposes a causal relationship, and the current results found that the
variance explained in number of methods weakened over time, con-
trary to this theory. The current study however did not aim to measure
causation, and employed an adult sample. It is well-established that
NSSI typically commences in adolescence (e.g., [2]), so this would
have not been captured within the current study. This may explain
why the longitudinal prediction of number of methods weakened over
time, as compared to cross-sectional analyses. Replicating this study
with an adolescent sample that captures the initiation of self-injury
could illuminate whether BID predicts NSSI more strongly over time
when it first commences.
An interesting pattern of resultswas obtained in this study, in that BID
predicted NSSI presence better across time, than it did cross-sectionally.
NSSI severity however, was predicted more strongly cross-sectionally,
with this effect weakening over time. Complicating this picture further,
over a third of the sample increased their number of methods between
T1 andT2. This studywas thefirst (to our knowledge) to examine the lon-
gitudinal relationship between BID and NSSI, and it is currently unknown
what this specific longitudinal relationship may involve, i.e., whether it
may predict NSSI commencement, maintenance, or worsening. The cur-
rent study found small prediction of NSSI presence and number of
methods over time; however, it is also possible that BID may predict
NSSI commencement. Secondly, the relationship may not be unique, but
rather a function of another variable (as previously discussed). Further
longitudinal research is required to identify whether BID could predict
NSSI commencement, as well as clarifying how other variables (such as
negative affect or BPD) may be implicated in the relationship between
BID and NSSI presence, or number of methods, over time.
4.1. Implications
The current findings have several implications: BID may potentially
represent an early intervention point for more severe NSSI. This could
prevent deterioration in mental health and NSSI symptomatology, as
well as providing evidence to support content development for early in-
tervention and prevention programs targeting negative BID in girls and
young women. There are also implications for theory: firstly, Orbach's
[30] could be extended to specifically address or include BID and NSSI.
Additionally, DE models such as the Dual Pathway Model, may also
have applicability to NSSI. This model specifies that sociocultural pres-
sure to be thin, along with internalizing an unrealistic thin ideal, leads
to BID. In turn, BID leads to restricting food and increases negative affect,
and both of these variables predict DE. Given the relationship obtained
between BID and NSSI, and the well-established relationship between
negative affect and NSSI, this model may also hold some explanatory
power for NSSI. Research evaluating this is warranted, as it may allow
for both prevention of, as well as early intervention, for both NSSI and
number of NSSI methods.
4.2. Strengths and limitations
This study utilised a self-recruited sample from the internet, which
can increase the risk of bias. Web-based recruitment has however
been used by a number of studies examining DE (e.g.: [60,61]) and
NSSI (e.g.: [62–64]), as well as BID (e.g.: [55]). The current recruitment
strategy at T1 was successful in terms of attracting a high proportion of
participants with NSSI (82.9%) and DE (62.9%; and 22.6% likely to meet
criteria for BN). Another positive to undertaking web-based research
concerns disclosure: there is evidence undertaking data collection by
computer may increase disclosure of sensitive topics [65,66]. Given
that one study found that 57% of people with NSSI had never disclosed
their self-injury to others [67], and the stigmas attached to both DE
88 E.B. Black et al. / Comprehensive Psychiatry 88 (2019) 83–89[68] and NSSI [69], this recruitment strategy may have facilitated disclo-
sure on these sensitive topics. A limitation of this recruitment strategy
however is that participants may not be representative of either commu-
nity or clinical samples. Further, the international sample that was re-
cruited demonstrated significant variability in BID, depending on their
country of residence, which would influence outcomes of results.
Another limitation to the current study was the attrition rate between
T1 and T (59.8%). This attrition rate was likely the result of the large gap
(one year) between T1 and T2, as well as only sending out one invitation
to participants, with no prompts or follow-up e-mails. Despite lacking re-
tention strategies, the response ratewas only slightly below rates obtained
in other longitudinal research [70]. Further, there were no significant dif-
ferences on key variables (such as NSSI) between those who participated
at T1 and at T2, nor between those who participated at T2 and those
who dropped out.
There was adequate power for all analyses, although another limita-
tion involves the relatively smaller longitudinal sample. BIDwas assessed
by summing relevant BULIT-R items; other measures of BID have the po-
tential to obtain different findings. Finally, by recruiting an adult sample,
there was no opportunity to investigate the initiation of NSSI, and
whether BID has a role in predicting the onset of this behaviour.
4.3. Conclusions
The current study found that BID significantly predicted the pres-
ence of NSSI, both cross-sectionally and over time. Number of NSSI
methods was significantly predicted by poorer BID, although this effect
was smaller across time. This is particularly important, given that hav-
ing a higher number of NSSI methods has been linked to suicide risk.
Further research examining the roles of other variables (such as affect
dysregulation and BPD) in this process is required. Longitudinal re-
search with those in early or pre-adolescence is required to evaluate
whether BID both precedes, and also can predict NSSI commencement.
Models of DE which explain the initiation of DE through BID may also
potentially hold relevance for explaining NSSI. Further research can
help determine whether BID may form an early intervention point for
reducing or preventing NSSI presence and/or severity.
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